ABSTRACT
INTRODUCTION
Global competition has reduced the role of traditional sources of competitive advantage. Technological knowledge is critical, but no more a source for sustainable competitive advantage. A new, fundamental factor for wealth creation is continuous knowledge creation and innovation in networks.
Complementary knowledge is needed to breed innovative ideas to products and services. Knowledge creation is social in nature, social exchange is a core process in knowledge creation and also friction is always part of social organizing (Brown and Duguid 1998) . Nonaka and Takeuchi (1995) also stress the importance of common values, goals and strong relationships in knowledge creation.
Subsequently mutual communication based on trust is seen as critical for knowledge creation and subsequent innovation (Miles et al. 2000) . Miles et al. (2000) further point out that the ability to collaborate is a meta-capability for innovation. Also many practitioners pay attention to collaboration as a critical issue in a network economy. According to Nokia CEO Pekka Ala-Pietilä the only thing discerning really successful Nokia managers is their capability to establish relationships both within Nokia and with external parties (Ala-Pietilä, 2003) .
In this paper we study and analyse the concept of collaboration capability. Based on earlier research the theoretical approaches and contexts relevant to collaboration capability are discussed. Thereafter the concept is analysed at different level of analysis, e.g. individual, team, intra-and interorganisational collaboration. Thereafter a conceptualisation for collaboration capability is offered, and it is proposed that collaboration capability may be an integrating, and cross-level concept explaining much of the knowledge creation and innovation in networks. The role of collaboration capability in knowledge creation and innovation, as well as the relationship between collaboration capability and performance are discussed. Paper concludes with managerial implications and topics for further research.
ON COLLABORATION CAPABILITY AND RELATED CONCEPTS IN RECENT RESEARCH
Discussion on collaboration capability and related terms can be traced back to several theoretical approaches. Literature is thus fragmented and providing a comprehensive view is challenging. In the following sub-chapter we review the main theoretical approaches, the contexts for collaboration capability or closely related concepts, and the level of analysis. We also discuss its role and potential as a unifying and cross-level concept integrating key aspects in related concepts.
Theoretical Approaches behind Collaboration Capability
Theoretical approaches behind collaboration capability are closely related to the developing theory of the firm: the resource-based view (Wernerfelt 1984; Barney, 1991) , knowledge-based view of the firm (Nonaka and Takeuchi 1995) , the dynamic capability view (Teece et al., 1997; Eisenhardt and Martin, 2000) , and the competence-based view (Prahalad and Hamel, 1990 ). According to knowledge-based view of the firm individually and organizationally held knowledge is seen as a basis for firm-level capabilities and a source of competitive advantage (Grant, 1996) . Collaboration capability can be seen as a subset of dynamic capabilities (Teece et al. 1997) or combinative capabilities (Kogut and Zander 1993) , and also a meta-capability enabling dynamic capabilities (Blomqvist and Seppänen 2003) .
Discussion and related theory on firm-specific capabilities is of wide interest and has great managerial potential. It is however in a pre-paradigmatic phase in a sense, that there is no agreement on conceptualization and operationalization of focal concepts. Different authors use terms differently and give specific meaning to certain terms. Hamel and Prahalad (1990) made the core competence known to a wider public. Teece et al. (1997) approach firm performance through dynamic capability view of the firm. They don't however refer to collaboration itself as a dynamic capability, even if a careful reader can pinpoint alliances, acquisitions, intra-organizational strategy process, and R&D as operations demanding strong collaboration (see e.g. Eisenhardt and Martin 2001) . It is thus proposed that collaboration capability can be seen as a generic meta-capability enabling leverage of both internal and external knowledge bases for changing needs in uncertain and complex environment.
Level of Analysis and Conceptualizations for Collaboration Capability
In recent literature on alliances, cross-functional teams, and intra-firm innovation the term collaboration capability or closely connected concepts have been discussed at different level of analysis. In this sub-chapter collaboration capability or connected concepts will be discussed at various levels: individual level, team level, intra-organizational level, inter-organizational level, and network levels.
At individual level e.g. Buckley et al. (2002) draw attention to managers' partnering skills in crosscultural joint ventures. Also Wieselquist et al. (1999) as well as Morgan and Hunt (1994) identify trust and commitment to lead to pro-relationship behaviors in customer relationships and relationship marketing. In a similar context Storbacka et al. (1994) approach relationship quality as consisting of commitment, communication, bonds and satisfaction. Crosby et al. (1990) define relationship quality with the dimensions of trust and satisfaction.
At team level the collaboration of a team is referred to as team integration (Swink 1999) At intra-organisational level Mentzer (1996 and 1998) have identified two separate philosophies for managing interdepartmental interaction: transaction-based interaction and collaboration philosophy. Interdepartmental integration as collaboration implies common goals, shared values, mutual commitments, and collaborative behaviour. This approach parallels e.g. relationship marketing in the field of marketing. In transaction-based philosophy departments are considered to be independent entities competing for company resources. Thus transactional and relational approaches can be discerned also at a firm level.
At intra-organisational level researchers approach collaboration capability from the perspective of interdepartmental integration Menztzer 1996 and 1998; Ellinger et al. 2000) and as crossfunctional integration (Swink 1999) . Hausman et al. (2000, 241) discuss inter-functional interfaces or inter-functional harmony referring to department's capability to work cross-departmental borders. Kahn (1996, 9-10) has defined interdepartmental collaboration as "the willingness of departments to work together, which emphasizes working together, having mutual understanding, having a common vision, sharing resources, and achieving collective goals". Collaboration is further characterized as the attitudinal aspect of interdepartmental relationships, representing and affective, volitional, mutual/shared process (Kahn 1996, 9-10) . Interdepartmental integration has been also characterised and operationally defined as information sharing and involvement (Gupta, Raj and Wilemen 1986 in Kahn 1998 ). According to Tyler (2001) , collaborative capabilities consist of information processing, communication, knowledge transfer and control, management of intra-and inter-unit co-ordination, trustworthiness/ability to engender trust and negotiation skills.
Studies on intra-organisational collaboration seem to underline the informal side of collaboration and especially the role of informal communication, instead of formal reporting and consulting. Literature addressing cross-functional integration ranges from logistics and marketing or production (Kahn and Mentzer 1996 , Ellinger et al. 2000 , to new product development and manufacturability (Ellinger et al. 2000 ).
At inter-organisational level relationships are seen to generate more value and competitive advantage if they become more relational instead of transactional and market-based (Dyer and Singh 1998) .
Relational rents are seen to rise from investments in relationship-specific assets, knowledge exchange and learning and complementary capabilities. Subsequently, for firms to be able and willing to develop relationship-specific assets, to invest in knowledge exchange and learning and to be able to lower transaction costs, a need for strong collaboration capability can be assumed.
In the context of alliances and dyadic partnerships Lambe, Spekman and Hunt (2002, 143) discuss alliance competence when they refer to "organisational ability to find, develop and manage relationships". Kale et al. (2002, 750) (Ritter et al. 2002, 120) . In Ritter et al's (2002 Ritter et al's ( , 2003 two-dimensional construct of network competence the qualifications dimension incorporate social qualifications such as ease of communication and reliability stress collaborative aspects.
At network level both the actor's position as well as structure of the network is of importance (Gulati et al. 2000) . Actors gain information and complementary competencies through networks. In IMP tradition e.g. Ford (2002) has proposed that the relevant unit of analysis is the network, and not a single firm. Only few of the researchers, e.g. Duysters et al. (2003) have depicted the firm, alliance and network levels in research on alliances. They refer to Gulati et al. (2000) and according to this view firms can be seen as architects designing networks. Duysters et al. (2003) try to understand inter-organizational relationships at network level through the social capital theory. It underlines by definition the relationship perspective and approaches trust, norms and relationships as critical components of social capital (Putnam 1993).
Towards an Integrating and Cross-Level Concept of Collaboration Capability
Cross-level analysis is not usual. In the state-of-the-art review very few researchers have approached network interaction and related collaboration in a holistic way. However, e.g. Weiss (1993, 278) argues "in complex social phenomena, actors exist on more than one level (simultaneously), act differently as units and influence each other across levels". In similar vein Rousseau et al. (1998) call for multiple levels of analysis to understand organisational and inter-organisational phenomena, such as trust.
Tyler (2001) sees co-operative capabilities as multi-dimensional capability that complements and may even substitute technological capabilities. In Tyler's definition on co-operative capabilities cooperation itself is seen as any "process by which individuals, groups, and organisations come together, interact, and form psychological relationships for mutual gain or benefit" (Tyler 2001, 4;  originally from Smith et al. 1995, 10) . Tyler (2001) further argues for multi-and cross-level character of co-operative capabilities that reside in individuals, and not just in organisational systems or routines. Also Hillebrand and Biemans (2003, 737) argue that a linkage between different levels of collaboration is critical to understand the systemic nature of network collaboration. As an example of necessary linkages, intra-organisational collaboration capability can be seen as a necessary antecedent for successful inter-organisational collaboration. Duysters et al. (2003) proposes that firms need to pay attention to different levels to manage alliances in an optimal way. In similar way than learning and innovation (see Kanter 1988) , and trust (Rousseu et al. 1998) , also collaboration capability can be best understood within a context of multiple levels of analysis. Subsequently, collaboration capability can be seen as a multi-and cross-level concept (see Tyler 2001 , Rousseau 1985 and Rousseau et al. 1998 . It is a critical issue at all levels of analysis, and the same concept may be useful to understand and analyse different levels of analysis (Figure 1) Interorganizational collaboration capability
Figure 1. Linkages of Collaboration Capability at Different Levels of Analysis
Different level of analysis can be seen as part of the fractal ranging from collaboration of individuals to network collaboration of firms. On the other hand the different parts of the system impact each other, and the collaboration capability of the system is augmented by the capabilities of its parts. It is proposed that collaboration capability is a useful cross-level concept to both understand, and analyse relational interaction at different levels: individual, team, intra-organisational and interorganisational levels
In this paper we have concentrated on the concept of collaboration capability that is based on relational orientation as the opposite of transactional orientation (Dyer and Singh 1998) . Relational orientation is associated with high levels of trust and two-way communication. Miles et al. (2000) and (2004) emphasize the difference between cooperation, collaboration, co-opetition and competition. According to them the term collaboration is specific and should be reserved to collaboration based on voluntary interaction, trust and commitment, instead of cooperation, where actors co-operate based on external motivation e.g. money. Many researchers interested in collaboration highlight the "soft" components of trust, communication and commitment. Literature seems to acccumulate well in this sense (see Table 1 ). (Ritter and Gemunden, 2003) . Following other authors who have used a similar conceptualization; we consider relational orientation to be comprised of trust, communication and commitment (Sarkar, et al., 2001; Pillai & Sharma 2003; Heide & John 1992; Morgan & Hunt 1994; Irwin et al. 1998 
COLLABORATIVE INNOVATION
Collaboration capability is especially important in dynamic and uncertain environment providing more unusual situations demanding coordinated action. Hence, knowing how to collaborate helps the firm to create and transfer knowledge for innovation and better performance. Miles et al. (2000) has illustrated the role of collaboration in the innovation process (Figure 2 ). The model depicts in a simple and logical way the critical and interlinked role of collaboration in knowledge creation. Time, trust and shared mental territory are seen as pre-requisites for collaboration. Collaboration is a necessary antecedent for knowledge creation and transfer.
Knowledge creation is always social in nature, and innovations emerge as a synthesis of complementary knowledge of asymmetric actors. Knowledge creation and utilization, in turn, can lead to innovation. Miles et al. (2000) point out also the need for a broad entrepreneurial empowerment for the innovation process and commercial applications. They bring explicitly forth collaboration as a meta-capability and emphasize the voluntary aspect of innovation: "innovation cannot be managed hierarchically because it depends on knowledge being offered voluntarily rather than on command" (Miles et al. 2000, 300) . This is equally important in firm-internal and inter-firm collaboration. Without voice and empowerment the actors with diverse knowledge and ideas are not heard, and only a portion of the potential knowledge will be used. Collaboration as a meta-capability emphasizes the collaboration capability and the quality of the collaborative relationships with internal and external stakeholders (Miles et al. 2000) .
In search for continuous innovation the role of collaboration capability, that is, the ability to build and manage relationships with other parties on individual, team, departmental, and organizational levels is highlighted. Innovative firms such as Corning, 3M and Toyota are known for their ability to harness cooperative competencies, i.e. human and and organizational collaboration competencies in both intra-and inter-organizational networks (Tyler 2001 , Miles et al. 2000 . Also Irwin et al. (1998) found the need to develop better relational competence as a critical issue in the innovation strategy.
Collaboration capability itself enables replacement of old capabilities, and internal or external development or acquisition of new capabilities. Collaboration capability can also be seen as part of the firm's transformational capacity (Garud and Nayar, 1994) , that is the firm's capacity to continually redefine its product portfolio, based on technological opportunities created within the firm (Tyler 2001, 8) .
COLLABORATION CAPABILITY AND PERFORMANCE
Development and commercialization of almost all innovations demand some form of collaboration.
According to Heimeriks (2002) alliance performance is impacted by alliance capability and relationship quality, which consists of both economic and social factors. Resource configuration, partner compatibility and co-ordination can be seen as economic factors; and trust, commitment and communication as relational factors. Authors don't define collaboration capability but it would be logical to think that alliance capability would consist of capabilities to manage the dimensions of relationship quality. We propose that the model by Heimeriks (2002) can be generalised to different levels of network interaction. Therefore also terms like collaboration capability, collaboration quality and collaboration performance could be used alternatively with the ones in the model. It is proposed that relational factors discern relation-oriented relationships from transactional relationships (Sarkar et al. 2001; Pillai & Sharma 2003; Heide & John 1992; Morgan & Hunt 1994) .
Unsuccessful alliances and coalitions often fail for a very simple reason -they are not created or utilized collaboratively (Miles et al., 2000) . Subsequently continuous value creation and innovation in the dynamic environment is possible only in relationships with higher order relational qualities, such as trust, communication and commitment. These factors are also seen as key characteristics for successful inter-organisational collaboration (Blomqvist 2002 , Medlin et al. 2002 , Mohr and Spekman 1994 and leading to performance (Heimeriks 2002 ).
They may be critical also in intra-firm collaboration, where informal collaboration, e.g. communication and co-ordination have been shown to increase organisational performance through better interdepartmental co-ordination (see also Lawrence and Lorsch 1986 , Tjosvold 1988 , Souder 1987 and Ellinger et al 2000 . According to Mentzer's (1996 and 1998) formal information exchange e.g. exchange of reports, memorandums or consultations in the form of committees did not improve performance.
Role of collaboration is accentuated in situations of high market or technological uncertainty, technological or organizational complexity, and resulting high need for information and knowledge creation (see also Tyler 2001) . The effect of collaboration on performance is proposed to be higher when products and services are complex (Kahn 1996 and 1998) , or in uncertain and dynamic economic periods (Miller and Shamsie 1996) . It is proposed that under these conditions collaboration capability is an essential capability in a network economy, where competitiveness is based on knowledge and continuous innovation.
Collaboration capability can be seen as a source for competitive advance, as it is a valuable, difficult to imitate, rare and socially complex capability (Barney 1991) . Ritter et al. (2002, 119) (Tyler 2001) , and a meta-capability enabling continuous development of dynamic capabilities (Miles et al. 2001 , Blomqvist 2002 and Blomqvist and Seppänen 2003 , it has a critical role in firm competitiveness, and may even become a source for sustainable competitive advantage.
DISCUSSION AND CONCLUSION
In this paper we have proposed collaboration capability as a focal concept for knowledge creation and collaborative innovation. Collaboration capability integrates the relational elements in many closely related, but semantically diversified conceptualizations: e.g. alliance capability, collective competence, co-operation competence, collaboration as a meta-capability, cooperative capabilities, and collaborative know-how. It emphasizes the relational perspective and enables knowledge creation in risky and uncertain environment. As a result of our analysis we propose that collaboration capability may be an integrating concept enabling and explaining much of the success in knowledge creation and collaborative innovation.
Both Miles et al (2000) and Heimerik's (2002) models are useful, as they can be used independent of the level of analysis, e.g. at a level of a team, department, firm or a network of firms. It is proposed that collaboration and innovation are cross-level concepts emerging in social interaction, and such that they cannot be discerned at a certain level only (see e.g. Rosseau et al. 1998 , Weiss 1993 and Kanter 1988 .
As discussed by Miles et al. (2004) collaboration should be given a distinct meaning. In the knowledge-based global competition cooperation as a co-ordinated action based only on extrinsic motivation and economic rationale is not sufficient. However, as argumented in this paper, the economic approach is not sufficient to ensure performance in the dynamic environment. In order to manage with complex tasks and high uncertainty, a higher-order interaction between different parties is needed. As described by Blomqvist in introducing the concept of fast trust (2002) The emerging body of literature on e.g. alliance capabilities, their nature and possibilities to develop firm-specific alliance capabilities has taken a very concrete and managerial approach by defining different organisational structures, mechanisms and micro-processes as a source for alliance capability. Especially Duysters, Heimeriks and Jurriëns (2003) refer to corporate level mechanisms enhancing organisational learning and capabilities, such as alliance department, alliance database and partner selection program. Micro-mechanisms as described by e.g. Duysters et al. 2003 are seen as tools to implement collaboration capability in practice. They can, and should, be implemented in different levels of analysis: in addition to alliances also at individual, team, intra-organisational and finally at a network level. This stream of research is concrete enough to have a strong promise for managerial implications and guidance. However, at present the relational aspects emphasised in our conceptualisation for collaborative capability are left for lesser attention. In future research on alliance capabilities it would be useful to emphasise also the collaboration capability. Also, in the future incorporating concepts from organizational learning perspective and knowledge management could be fruitful. The present research on alliance capabilities does not take into account of the critical issue e.g. how to transfer tacit knowledge between different collaborative relationships.
We also propose that collaboration capability can be used as a cross-level concept. It is a useful concept to understand network activities at all levels of analysis. There has been however very little research where different levels of analysis are combined. A more holistic approach is needed to understand the systemic nature of networks, as collaboration capability at different levels (individuals, team, department, organisation, a dyad) impact each other, and the performance of the network.
For researchers in business-to-business relationships it is important to validate the role and nature of focal concepts. For most managers it is the corporate metrics that guides their action in the end of the day. As a separate task we have been developing a pilot measurement instrument for collaboration capability. A global machine manufacturer attempting to develop their supplier relationships towards relational approach will pilot this instrument. Thereafter its suitability for a cross-level measurement instrument could be studied by incorporating also other levels of analysis.
Collaboration is always a "two-way-street" where one's own collaboration capability impacts very much both the relationship quality and the subsequent mutual performance. Universal metrics for team level, intra-firm collaboration and inter-firm collaboration could make it more understandable for each individual, as similar metrics and language would be used both internally and externally. A universal and cross-level metrics for collaboration capability would emphasise the relational perspective at all levels. From a managerial perspective emphasis on one focal concept and related metrics at different levels would help the often very challenging change management towards relational attitudes and behaviour.
